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YBepeHHoe napTtHepcTBo ¢ HPE — npusHaHHbIM nuaepom HPC-
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HPE — nugep mmposoro HPC
pbiHKa ¢ gonen 35,9%3

#1

HPE aHoHcupoBana nepsyio B
mMmupe Memory-Driven

BbIYUCJTUTESTIbHYIO apXUTEKTYPY.

OCHOBHasd Bexa Ans NpoekTa
The Machine*

the
NACHINE

#1

HPE Apollo 6000 Genl0 camble
©e3onacHble cepBepbl CTaHAAapPTHOW

HPE SGI 8600, obecneuunsatoT
camMylo BbICTPYHO B oTpacnu
napannenbHyto o6paboTky®




NMopTtchens HPE cneumnanbHO pa3pabotaHHbin ana HPC

HPC
Hayka, ~\ = Moropa n
MH,D,YCTpVIaJ'Ibele ﬁ ®uHaHcoBble T«]éﬂ Viccnenosanms, LN BuoHayku, .‘%EDA/CAE [obGblua, Co

nccnenoBaHus
ALLL yenymm \/ 34paBooxpaHeHue MpOMBILLNEHHOCTb 3HepreTuka
——— rOCCTPYKTYpbI & o~ knumaTta
peLweHuns

HPE

POINTNEXT. KoHcynbrauuoHHble, npodeccrmoHanbHble n onepatopckue yenyrm — HPE Flexible Capacity for HPC, HPE Datacenter Care for
NEA Y Hyperscale

Supercomputing / KopnopatusHblie / Kommepuyeckune HPC HPE Performance Software Suite

HPE SGI 8600 HPE Apollo 6000 Gen10 HPE Apollo 2000 Gen10

S - HPE Performance Software — Cluster

Manager

Open Commercial

el — HPE Performance Software — Message

XKnakocTHoe oxnaxaeHue, OkcTpemanbHble MocT K KoprnopaTusHoOM P&SSl n 9 Interface
obecreuusatoLee nydiivie BblYMCINTENBbHAA MOLLHOCTb ropu3oHTanbLHo
nokasarenu nponsBoANUTENBLHOCTY, 1 BbICOKas MMOTHOCTb mMacLTabvpyemon apxuTekType
NNOTHOCTN N 3O PEKTUBHOCTH
Hosbie HPC cXA ana HPC In-memory HPC Bbi6op habpuk
HPE HPE ¥ HPE Apollo 70
Apollo 6500 Genl0

HPE Apollo 4000 HPE Superdome Flex

Apollo sx40 a rm

e
" 4=+

,“ / Y - Intel® Omni-Path
- § Architecture
PeBonioLioHHas HPC B 6 HPC - Mellanox InfiniBand
MY BbluMcnuTens MacwTaba crovikn  HPC-ONTUMU3NPOBaHHbIE CTaHAaPTHbIE TexHororusi Ha 6ase 0;&?;?—,2;121 Mj\iﬂgach?]‘;ﬁ;:?b’ ° HPE FlexFabric Network
ANs 38884 06y4eHNsi HEMPOHHBIX oTpacreBble CepBepbl NoaaepXkunBaroLLmne npoLieccopos ARM , - exFabric Networ
ceTeit u inference camble nocnegHue TexHonorun NVIDIA GPU
—
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HPE Apollo 70: Bexa Ha nyTu Kk Exascale
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NMporpamma HPE Exascale (MvHHOBauuu macwtadba cucrtembol)
[Tooxon K HoBbIM pybexam HPC

COoTpyaHNYECTBO C 3aKasdnkamm

Pa3paboTka nepenoBbix

nnaTtcopm Hewlett Packard MpoTokon GenZ u

Labs / The Machine chabpuka
Memory-Driven
Computing

Exascale

HPC HPC Silicon
Product Design
Group Lab

Performance
Software Suite

PaspaboTtka
npoTokona

Cepsepbl Apollo JKcnepTnsa B cMcTemMax ¢ O0LLEN NamMATbIO
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Apollo 70 — kno4yeBana Bexa B pa3BUTUU NepenoBbiX TEXHONOrMun
HPE

S Comanche HPE Apollo 70 | Byoywee-notPOR | >

MporpaMmma paHHero goctyna —

2P arm Proto Platform 2P Arm Platform Arm + Machine platform

Prototype / Pre-Production Silicon Production Silicon Gen-Z (Machine) enabled
Cavium ThunderX2 Cavium ThunderX2 architecture
> Pa3Butue akocuctembl arm >
> [NpuHaTne arm HPC >

ST T T T T T T T m S s s o s T T e e e e e e — T Sy T TTTTrrmmmm e N

o Dpototunmposatve ‘The Machine” s BrenpeHue Gen-Z )
—
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NMporpamma Catalyst UK: yckopeHue npuHatma ARM B UK

Coordinated by:
Directors’ Forum
Digital Curation Centre & NeSC

e-Science Centres in the UK

Llenu nporpammebi UHaycTpuanbHble NapTHEPDI

. — HPE: Apollo 70, HPE Insight CMU, HPE Performance Software - Giason I y White Rose Grid
- Dep!oym'ent.'Deponment of HPC clusters at_ Cluster Manager, HPE Performance Software — Message Passing d
multiple sites in UK, supported for 3-year period Interface AccessGrid Lancaster
. g . . Support Centre
providing access to the UK academic community — ARM: Allinea Studio (Compiler, Libraries, Forge-DDT & MAP), T o
. . - anchester elras!
— Adoption: Early adoption of ARM for HPC in UK OpenHPC .
ational Cgr_ﬂre for
— App“catlons Customer-dnven port|ng and Opt — Mellanox: OFED, HPC-X, OpenMPI, OpenSHMEM, MXM, SHArP Te'XtMInlng e
— Collaboration: Leveraging the success “Project — SUuSE: SLES, OpenStack, HPC Module et o - s e o e mronce
Comanche” model of customer-centric — Cavium: Thunder-X2 SoC, technical support CCLRC Daresbury —
collaboration; but based instead on Early Ship — Qualcomm: Centriq SoC, technical support Birmingham RO
 m— ﬁ Oxford ¥ Nigs Nal | Grid
HPE Apollo 70 product hewtetpacard (1IN 1\% SUSE . : T stls
— Exascale: Establish foundation for Exascale Enterprise R0 DT T iR . \\ CCLRC RAL
collaboration & cAviuUM QUuALCOMMW Reading
Infrastructure Institute Southampton LeSC

CotpyaHuyectBo B UK KoHdurypauum MeTpuku ycnewwHoCcTH

— EPCC: WRF, OpenFOAM, Rolls Typical for each site: Intended outcomes include:

Royce Hydra opt., 2 Php candidates ‘epCC‘ - 64 APOHO 70 — Critical HPC apps ported and demonstrated

— Leicester: Data-intensive apps, [ —— 256 Compute Nodes: — ISV engagements and demonstrations
genomics, MOAB Torque, DIRAC @ LEICESTER — Cavium 32¢, 2.2 GHz — Demonstrated performance improvements
collab — 128 GB memory L .

- Bristol: VASP, CASTEP, Gromacs, ~ IBEDR CX5 Clos — Publications and follow-on collaborations
CP2K, Unified Model, Hydra, NAMD, %‘ﬁ”fé%’i — 4096+ cores — Bugs filed, fixed & up-streamed to open source
Oasis, NEMO, O IFS, CASINO — . .

L:,f,::,’”gs It ’ 6_0';2i(i)czs/5torage_ HPE will deliver >12,000 cores across 3

— UK Government: Dept. for Bus., %ganmemfm ~  Qualcomm Centriq sites; amongst the largest ARM HPC
Energy & Industrial Strategy (BEIS) 8 Incusrial Swateay deployments in the world
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Cuctema HPE Apollo 70
O630p
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[Moyemy mbl co3ganu cuctemy HPE Apollo 70?
[lepBasa cneunanbHo pa3paboraHHaa HPC-cuctema Ha 6base ARM ot HP

i
-8 - KE" KomnnekcHoe ARM-pelueHue,
= @? obecneuyunBalollee rmoKocTbL N BbIOOp

HPE ctumynupyeTt ycunma HeCcKosbKux
NOCTaBLLUMKOB A1 YCKOPEHUA @

HPC-nnaTtdgopma rotoBas
K NPMMEHEeHUI0 B NPOAYKTUBE

BHeapeHna ARM B HPC

arm ~
& cavium ‘ redhat
: IIIII
F o )
AMD 2 - - CnpoektupoBaHo AnA macuwTaba
SUSE . MHOIMX CTOEK
Mellanox  =RogueWave
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'MOGKOCTb 1 BLIOOP C NOMOLLLIO HOBOIrO 3aKOHYEHHOro arm-

peLleHus

AByxnpoueccopHbin arm HPC
cepBep

— [Ba npoueccopa Marvel (Cavium)
ThunderX2, oo 32 custom sgep arm v8.1

Ha socket

NocTpoeHa Ha ycneLwHoun
nporpamMmme paHHero gocrtyna

— KntoyeBble ISV napTHEPLI BOBIIEYEHLI B
nopTMpoBaHue/co3naHune,
ONTUMM3ALUIO, Banmaaumio un
NO4OEPXKKY arm npunoXxXeHnu

Jlnpepckasa nponyckHas

CNOCOOHOCTb NaMATHU

— Ha 33% OGonblwas nponyckHas
CMOCODHOCTb namdaTn, 4em y CTaHOapPTHbIX
ABYXMNPOoLECCOPHbLIX CepBEPOB

HapéxHaa cpena pa3paboTku
nporpaMmmMHoOro obecnevyeHus gns

HPC

— WIHTerpupoBaHHasa v BanmgupoBaHHas
cpena paspaboTKu NpuUnoXxeHnn ons
HPC cuctem HPE

HPE npepocTaBnsieT komnrnekcHoe arm peweHune ana HPC pblHKa

—
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loToBasn (production-ready) HPC nnatdopma

CneuunanbHo noctpoeHHasa HPC
nnardcgopma

— Wcnonb3ayet nposepeHHyto HPE HPC
CUCTEMHYIO apXUTEKTYpYy

— B ocHoBe — gecatunetHada BegyLlas
NHXXeHepHagqa akcnepTtusa B HPC

HPE Pointnext

— KoHcynbsTauuoHHbIe 1 NpodpecCoHanbHbl
ycnyru n nogaepkka nepBoro ypoBHS
(Tierl)

— ['Mbkme mogenn notpebneHuns
NHMPACTPYKTYpPHbI

!

HPE Management Tools
— HPE Performance Cluster Manager

— CokpallaeT BpemMsi 4O BHEOPEHUS U K
yBENUYMBAET NPON3BOANTENBHOCTb

HPE Performance Tools

— Muposoro knacca HPE Message
Passing Interface (MPI)

— OnTumanbHas NPou3BOAUTENBHOCTb
KnacTepa

#1 HPC npousBoauTernb No A4ofe MUPOBOro pbiHKa
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Co3aaHa gna macwtabunpoBaHus

NMnoTHOCTL
— KomnakTHaga apxutektypa x4 B 2U
— 1o 64 apep Ha y3en
— bonee 5 000 sgep Ha CTOMKY

MacwTtabupyemocTtb
— Mellanox EDR InfiniBand 100 '6/c
— MacwTtabupyetca 40 TbiCAY Y350B

'MOKoCTb — 2 BapuaHTa y3noB

— 2P y3en nonoBMHHOWM LUNPWHbI B
1U

— 2P+2 I'TTY PCle nonoBuHHOM
LUMPUHBLI B 2U

UHTerpunpoBaHHasa nogcucrema
XpaHeHus

—2 M.2 960 I'b SSD/y3en
— 8 LFF Ha waccu

PaspabotaH gna pa3sepTbiBaHuA bonbwunx HPC knactepos

—
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Cuctema HPE Apollo

TexHn4yeckune cneymndukaumm

[
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Cucrtema HPE Apollo 70

HemarnbHbie mexHu4Yeckue crieyughukauyuu MoxHo Hatimu e dokymeHme QuickSpecs

Cneuundumkaumu Cuctema HPE Apollo 70
No 4 cepBepoB B 2U Mpoueccop Cavium 64-bit Arm v8.1-A Thunderx2™
Mpoueccopsbl / appa / YacToTa 2 npoueccopal/ po 32 agep/ po 2,2 My,

Moppnepxka DIMM DDR4-2667

MamaTtb (TN, max, pa3bEmbl) .
0o 512 I'b Ha y3en (16x32 I'b); 16 pasbémos DIMM

8 LFF HDD/SSD

Otcekn Ans anckos 2 BHyTpeHHuX 2280 M.2 Ha y3en; go 960 N'6/SSD

& . oagHornopToBbIn Mellanox CX-5 100 6/c VPl agantep
HPE AR44z 1U Arm HPE AR64z 2U Arm (IB unu Ethernet)

compute server
compute server P nBYXNOpTOBLI SFP+ 10 GbE Mellanox CX4 LOM

I/O
OpHonopTtoBas RJ-45 1 GbE NIC — Tonbko
ynpasneHue
1x USB, 1x VGA, 1x UART

PacwupsiemocTb [o 2 MY wnu pononHutensHble PCle

Bua caaau ¢ ogHm AR64z 1 aByms AR44z YnpaBneHue nHcppacTpykTtypomn IPMI.2.0 Compliant

MCTO‘-IHleVI NUTaHUA C ropsivyen [a 1600 BT

3amMeHoM

MapaHTua n nogaepxka 3/3/3

—
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CepBep HPE Apollo 70
B npetansax

Bua BHyTpM:

@ Dual Cavium ThunderX2 SoCs

(2) 2 x M.2 (2280 FF)

@ PCle x16 expansion (2U tray only)

(4) 16 DDR4 DIMM (8 RDIMMs per SoC)

@ 10GbE dual port LOM

(6) 1x QSFP28 100 Gb/s NIC (IB or Ethernet) OCP
(7) single Port RJ-45 1GbE NIC — Mgmt only

PCle x16 expansion (2U tray only)

—
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THUNDER>ZZ2 CN99XX Architecture

— Up to 32 custom Arm v8.1 cores |O Subsystem Trust Zone Power Management
— Quad-issue, Fully OO0, Quad-threaded core | core T core | core
CCPI2
— 32KB L1 I/D Cache; 256KB L2 per core core | core | core | core - |
o c
— 32 MB distributed L3 cache (1 MB per core) CORE | CORE | CORE | CORE | G % = |
O o
CORE core | & Q3 i
— 8 DDR4 Memory Controllers 56 lanes 32 Cores 28| 28
PCle Gen3 CORE CURE CURE CORE | m 5 g % .
— 2 X SATA 3.0 & USB3 for boot X16, X8, CORE | CORE | CORE | CORE _‘DE 33 1
. x4.x2.x1 CORE | CORE | CORE | coRE ~ 3 .
— Socketed LGA for most flexibility s |
CORE | CORE | CORE | CORE O  cpp
— Process Node: 16nm FinFet S
—Upto 2.5 GHZ
Memory Controllers
2X
SATAV3
O O O O O O O O
O O O O O O O O
Py Py Py Py Py Py Py Py
S B B S B B S B
— & cAVIUMI
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HPE HPC Software gna Arm
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Noptdenb HPE Performance Software

o® Supported* .

[ ] ¢ ¢ [ ]
[ ] [
o ([
([ [ ]
([ J [ ]
o HPE HPC o
® Software °
([ J [ ]

o ([ J
[ ] [ ]
[ ([ J

. — -

Validated Hewlett Packard Integrated

Enterprise -

® °
° Open Commercial °

° Source HPC °
® Software Software (]
® °
L °
o (]
o ° )
[ J
o ° . . ° ™Y
® o Performance, ®
Optimized

HPE npefocraBnsaet MHTErpupoBaHHYHO M MPOBEPEHHYK BbICOKONPOU3BOAUTENBLHYIO cpeay npunoxenun ana HPC cuctem HPE

*[Noddeprxkka He sKkIroYaem KoMrnoHeHmMs! Open Source

—

Hewlett Packard
Enterprise



HPC Software gnsa 64-out Arm

[TporpaMMHbIN
CTeK

—
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Pa3pa6OTKa No HPE Performance Software
SKOCMCTeMa - Message Passing Interface

pa3paboTtku NO comipn
N NPUSTOXKEHUN

AdrmaAillinea Studio

Arm C/C++ Compiler
Arm Fortran Compiler
Arm Forge

Arm Performance Libraries = ROSUEWCIVE
Arm Performance Reports T Prerrwae

. TotalView
arm Forge Professional

GNU compilers

l.=.l
YnpasneHune .:ih:::. ” Altair  PBS Works ) PBS Professional Open Source Project
Harpy3Koii =1L |
PBS Professional for Arm
— R Br!ght Clustz_er Manager
CucremHoe Hewlett Packara HPE Performance Software — Cluster Manager = “* BrightCompuing Bright Machine Learning
ynpasneHue Enterprise &Big Data add-on
CuctemHoe 10 Sept 2018 (8.2)
redhat e
MO dhabpuku Mellanox OnepauyonHbie Q N SUSE
CUCTEMbI RHEL for Arm 7.4+ SLES 12 SP3+ for Arm

—
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HPE System Management 3To npo:

[1lpon3BOANTENBLHOCTb
CUCTEMBI

YCTONYMBOCTb U OnepauymoHHag HPC
©e3onacHOCTb 9P EKTUBHOCTL MacwTtab
Hardware
Obecne4vnBaeT NONHOCTbIO management

NHTErpnupoBaHHOE CUCTEMHOE ynpaBneHune
ansa HPC cuctem HPE

Software
System Setup |'_> updates management

Power

Image
management

—
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HPE Performance Software — Cluster Manager

[TornHoe u LEHTPAlIN30BaHHOE YIrpaBrieHne KriaCtepom

YCTONYMBOCTbL U
De3onacHOCTb

OnepauymoHHaga
9P EKTNBHOCTL

HPC
MacLuiTao

on3BOAUTESIbHOCTb
CNCTEMDI

—
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HPE Performance Cluster Manager v1.0

pi—

Using HPE Performance Cluster Manager Cluster status
[ Launch HPE Performance Cluster Manager GUI ]
&) HPE Performance Cluster Manager User Guide B Nodes
Total

B
®

4

HPE Performance Cluster Manages Release Note:

HEE luster Manager REST API D

Unable to launch HPE Performance Cluster Manager GUI?

415 AT

‘imectr armarmacen

ay

PE Performance Cluster Mansqer 1 0:master 180510.202416.0008¢6 - cb12

D
& Curtommenu contguration

P P Cster Manager 1 Amase, 1803 10.200416,000608 - G612

day(s)

-
28.80

up
Uniknawn
# Down

oate
Fatia t1 154104 EOT 2018
& Cison e conmprsion P 11 164102 £01 2018
Fiiba 1116191 E0T 2018

Lo iy sevtomince. FP3 recuce o bprre uner epernenie.
[ ——
ot s oreion eosiisn

Cluster AGmnistrabon  Custom Tools  Opticns.  About

Bar Graph View  Tabl

uptime

[0
Frikiay 11154104 EDT 2018
Fritkay 11 154102 E0T 2018

cpuload

FPS 190,€03 10 WTGENG User SAperence.
n updec

Frusgnent und s
Fratgcnen cord I abie
u earmar s
Brmoend

[rRe—

Faeas

Fk o 450 2 0T 016

Garomr s




HPE Apollo 70 System

Yenyrn HPE Pointnext Services — Ball rug ass nnaBHOMo U
rMmaaKoro NyTeLwecTBuUS

[
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Ycnyru ot HPE Pointnext
Bo3bmuTte no makcumymy ot Bawmx HPC IT — nony4nte busHec-pesynerart bbicTpee

aKenepTnaa

Time to Value

MacwTtabupyemocTb ‘ [ocTynHoCTb ‘

— [loHnmaHue uenen un
npeanonaraeMblx
pesynesraTtoB

— [lapTHEp Ana co3gaHus

MHGPACTPYKTYpPbI Ans )
MHHOBAaLUN

PaspaboTtka aM3anHa, murpaums
KIHO4YEeBbIX paboyunx Harpysok,
MoAepHU3aLMA CyLeCTBYHOLWMNX
— UT-cucrtem

Hewlett Packard
Enterprise

- EbICTpaFI AOoCTaBKa YCJ1yr

— OcTaBaiTech Bnepeamn
CBOWX KOHKYPEHTOB

CoxpaHsinTe pocTt 6usHeca
npu pasBépTbiBaHUM,
MUrpaLmm 1 TOHKOMN
HacTpoukn Bawwmx HPC IT

— [lomoraet ynpocTtutb — Makcumnsnpyet
CJTOXXHOCTb NPOU3BOAUNTESTILHOCTb
— YnpaeneHue HPC IT B — CoxpaHget Bawm HPC IT
MacluTabe BCerga AOCTYMHbIMK
YnpaBnsaurte BbicTpbIM gocTyn K

NpPoOn3BOAUTENbHOCTbLIO MO TEXHMYECKOW 3KcnepTuse B
Mepe Heo6xoAMMOCTH, NnaTuTe HPC onsa onepauMoHHbIX
3a TO, YTO Bbl UCNOJIb3yeTe U ycnyr
COTpyAHMYanTe C IKcnepTamum



HPE Astra

Cambin DOMbLLIOW arm CyrnepKkoMnboTeEP

[
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HPE noctaBuna cambiu 60nbLION arm-cynepKkoMnbioTep
HPE Astra onsa Sandia National Laboratory Munuctepctea aHepreTukn CLLUA

per aspera ad astra Q=N

through difficulties to the stars

2.3 PFLOPs peak
885 TB/s memory bandwidth peak
332 TB memory

403 TB all-flash Lustre storage
1.2 MW

Demonstrate viability of ARM for U.S. DOE NNSA Supercomputing

—
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HPE Ha CynepkomMnblOTepHbIX AHAX B Poccuun

v CteHp: Ne7, Bce TexHmn4eckme nogpodbHOCTU n
Opyrue MHTEPECHOCTU, paclUMPEHHas
npe3eHTauus

v MacTtep-knacc: «Pa3Bopa4nBaem u
aAMUHUCTPUPYEM BbIYNCITIUTENBHbIN KIacTep
ansi MalnHHoro odby4veHusa» ot Ctpuxkaka C. un
INNebepea A. 24 ceHTsa0ps 14:10 - 15:50 3an

«[longaHka»

—
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B 3akn4YeHum

1. HPE oauH 13 npusHaHHbIX NNOEPOB Ha pblHKE
BbICOKOMPOM3BOANTESIbHbIX BbIYUCIEHUI

2. HPE nnaHupyeT ganbHeunwwyto pa3paboTky
npoaykros anst HPC, npenocrtaBnas
3aKasdynmkamMm MakcmmMmanbHO BO3MOXHYIO
rMokocTb Anga noctpoeHmna HPC-peweHumn

3. HPE Apollo 70 — nepBbIn cepBep
KoprnopaTnsHoro ypoBHs anst HPC Ha 6ase
NpoLeccopoB arm

4. CospgaHa nosiHaga akocmuctemMa anga pas3paboTku
HPC-npunoxeHnuin ana nnatdopmbl arm.

5. Mnatdopma HPE Apollo 70 nmeeT nonHbIn
NakeT CONPOBOXAEHNSA CEPBUCHBIMU
ycryramm, Takumu e, Kak TpaguumnMoHHbIe
apXUTEKTYpbI

6. Cuctembl HPE Apollo 70 yxe Hawinu cBoé

— NpumeHeHne B obnactn HPC

Hewlett Packard
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Cnacubo

KOHTaKTbI:
Bayecnas EnarvH
viacheslav.yelagin@hpe.com



